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EP 1 154 892 B1
Description

[0001] The presentinvention relates to apparatus for untrasonically welding together at least two superposed sheets,
the sheets being made of plastics material and travelling continuously along a determined path.

[0002] More particularly, the invention relates to apparatus of the type comprising a sonotrode and an anvil placed
facing each other so that their facing surfaces define a through gap through which the two superposed sheets to be
welded together pass, the gap having an inlet section and an outlet section, and the sonotrode vibrating at high fre-
quencies to emit ultrasound waves.

[0003] The invention also relates to a method of closing flexible packages by welding by means of the above-men-
tioned ultrasonic welding apparatus, and specifically packages that are to be subjected to conservation treatment, in
particular after they have been filled and closed, each package having two flanks joined together via their side edges,
each flank having an inside face and an outside face of plastics material and a central layer of light metal sandwiched
between the inside and outside faces.

[0004] A particularly advantageous application of the invention lies in closing small bags or sachets containing food-
stuffs, in particular foodstuffs for animals, such bags or sachets being designed to be closed hermetically and to be
subjected to heat treatment after they have been filled and closed.

[0005] At present, such packages come in various forms.

[0006] They can be flat, having three or four lines of welding, or they can have bellows, with three heat-welded sides
and a bellows-shaped heat-welded bottom.

[0007] Such packages can also have two side bellows or two bellows positioned respectively at the top and the
bottom of the package, together with side edges that are heat-welded.

[0008] These packages can be sterilized by being heated in a humid atmosphere and under pressure.

[0009] In order to be able to withstand heat treatment, they are made from one or more films of a special structure.
[0010] More particularly, they are generally manufactured from one or more films, with each film comprising a top
layer and a bottom layer that are to constitute the outside face and the inside face of said packages made out of plastics
material, together with a central layer sandwiched between said top and bottom layers, the central layer being made
of light metal.

[0011] The top layeris generally a layer of polyethylene terephthalate, optionally associated with a layer of polyamide.
[0012] The central layer is made of aluminum, and the bottom layer is a layer of polypropylene, optionally associated
with a layer of polyamide.

[0013] Between the layers, respective coatings of adhesive are provided to bond the various layers together.
[0014] In addition, the layer of polyethylene terephthalate can be printed on its inside face in order to decorate the
outside of said package.

[0015] As a general rule, the layer of polyethylene terephthalate is used as a print medium and it determines the
outside appearance of the package.

[0016] The central layer of aluminum forms a barrier to gas, in particular oxygen, and to water vapor, so as to isolate
the material contained inside the package from the outside.

[0017] The layer of polyamide constitutes an anti-puncture layer where necessary as a function of the subsequent
application of the package, and the layer of polypropylene serves as a welding agent for assembling the package,
provides the general mechanical strength of the package, and also provides leakproof sealing at the lines of welding
of said package.

[0018] Such packages can contain solids of a moist nature, liquids, or indeed an association of solids and liquids.
[0019] The open packages are initially filled and then closed by means of clamps which pull on their lateral edges
so as to move the top edges of their flanks towards each other.

[0020] The packages are generally closed by conduction welding applied to the close-together top edges of the
flanks of each package with the internal layer of polypropylene on each flank being heated by conduction through the
central aluminum layer.

[0021] After conduction welding, cooling is applied to reinforce the weld provided in this way.

[0022] The line of welding made by such a method is generally at least 6 mm wide (in a vertical direction) in order
to guarantee that it is strong enough and that the sealing is leakproof for the subsequent stage of sterilizing said small
bags.

[0023] That method of heating by conduction makes it possible to close packages that are travelling stepwise one
after another along a manufacturing line, at a rate of 120 packages per minute (this rate corresponds to a package
that is 95 mm wide with the distance between two packages being 125 mm).

[0024] This rate is the maximum rate that can be achieved with that method. Thus, if it is desired to increase through-
put, it is necessary to provide a plurality of manufacturing lines in parallel, which is expensive.

[0025] Indeed, that method of conduction welding using static hot jaws puts a limit on throughput specifically because
of the stepwise welding technique implemented. Even if two packages were advanced simultaneously on each step,
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the method would encounter mechanical limits on operation due in particular to the fact that it is necessary to decelerate
and then accelerate the packages before and after the welding station, and the system has a certain amount of inertia.
[0026] Inordertoincrease the rate at which such packages or small bags can be sealed, e.g. to go from 120 packages/
min to 500 packages/min, attempts have been made to use ultrasonic welding apparatus on packages that are travelling
continuously.

[0027] In this field, ultrasonic welding apparatuses are already known form documents GB-A-952 581, EP 084 903,
and EP 333 390, which apparatuses are suitable for joining together at least two superposed sheets of plastics material
that are travelling continuously along a determined path.

[0028] The ultrasonic welding apparatuses described in the above-specified documents share the common charac-
teristic of a gap through which the two superposed sheets to be welded together pass, which gap is defined between
the facing surfaces of the sonotrode and the anvil, and has a section which decreases and then increases going from
its inlet towards its outlet.

[0029] Indocument EP 0333 390, that configuration for the section of the through gap is implemented solely so that
the pressure applied by the sonotrode and the anvil on the surfaces to be welded together is homogeneous over the
entire length of the welding gap.

[0030] In addition, in those apparatuses, and in particular in the apparatuses described in documents EP 084 903
and GB-A-952 581, provision is made for the anvil to be in the form of a cylinder that is rotated about its own axis,
thereby putting a limit on the time the anvil and the sonotrode are in contact with the superposed films in the welding
station. Thus, at high rates of throughput, the welding that is achieved is not entirely leakproof.

[0031] FR-A-2665 683 discloses an apparatus for making pouches using an ultrasonic device comprising a sonotrode
and an anvil one of which has a pointed profile, thereby allowing both sealing and cutting the plastic film. However, the
plastic film stops moving during the sealing and cutting operation.

[0032] Compared with the state of the art, the present invention proposes a novel ultrasonic welding apparatus as
defined in the introduction, which makes it possible to perform leakproof welding at a high rate of throughput between
superposed sheets made of plastics material without running the risk of damaging said sheets as they pass through
the gap provided between the sonotrode and the anvil of the welding apparatus.

[0033] More particularly, the welding apparatus of the invention is defined in claim 1.

[0034] The resulting line of welding between two sheets has a width of about 1 millimeter.

[0035] Advantageously, the inlet section of the through gap defined between the sonotrode and the anvil is greater
than the outlet section of said gap by a factor lying in the range 1.2 to 2, approximately.

[0036] The height of the inlet section of the through gap is slightly greater than the thickness of the superposed
sheets to be welded together.

[0037] This makes it possible to facilitate entry of the superposed sheets into said through gap.

[0038] In the apparatus of the invention, for superposed sheets to be welded together that are travelling at a deter-
mined speed, provision is made in accordance with a preferred characteristic for the through gap defined between the
sonotrode and the anvil to present a length that is determined as a function of said determined speed so that the contact
time of the vibrating sonotrode and of the anvil with said sheets is selected so as to obtain leakproof welding together
of the sheets over a given welding width.

[0039] According to other advantageous but non-limiting characteristics of the welding apparatus of the invention,
an actuator or a counterweight is provided in association with the sonotrode so that it exerts a determined pressure
on the sheets to be welded together, which pressure lies in the range 0.2X10% Pa to 6 X 10° Pa.

[0040] The sonotrode vibrates at a frequency lying in the range about 20 kHz to 40 kHz and at an amplitude lying in
the range 10 um to 100 um, and preferably equal to about 70 um.

[0041] The travel speed of the sheets to be welded together lies in the range 50 meters per minute (m/min) to 150
m/min, and preferably in the range 60 m/min to 80 m/min.

[0042] The presentinvention also provides a method of closing flexible packages by welding, specifically packages
that are to be subjected to conservation treatment, in particular after they have been filled and closed, each package
having two flanks connected together via their side edges, each flank having an inside face and an outside face of
plastics material and a central layer of light metal sandwiched between the inside and outside faces, which method is
characterized in that a welding apparatus of the invention is used to perform ultrasonic welding together of the inside
faces of the flanks of each package as it travels at a determined speed, the welding being along a line that extends at
least over the major portion of the width of each package.

[0043] Advantageously, each line of welding extends over the entire width of each package.

[0044] In accordance with the method of the invention, when making said line of welding in each package, it is
possible simultaneously to make a line of cut, using the sonotrode and the anvil which are adapted for this purpose.
[0045] In addition, according to a particularly advantageous characteristics of the method of the invention, prior to
closing each package by ultrasonic welding, said flanks of each package are heated so as to soften the inside faces
of the flanks of each package.
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[0046] This heating can be performed by conduction, by injecting steam, etc.

[0047] Inthe method of the invention, the central layer of each flank of each package is made of aluminum, the inside
face of each flank of each package has a layer of polypropylene, or indeed a layer of polyamide and a layer of poly-
propylene.

[0048] The outside face of each flank of each package comprises a layer of polyethylene terephthalate, or indeed
an additional layer of polyamide.

[0049] The following description with reference to the accompanying drawings given as non-limiting examples, will
make it easy to understand what the invention consists in and how it can be implemented.

[0050] In the accompanying drawings:

- Figure 1 is a diagrammatic perspective view of the sonotrode and the anvil of the ultrasonic welding apparatus
of the invention;

- Figure 2 is a diagrammatic section view showing detail of the sonotrode and the anvil of the ultrasonic welding
apparatus of the invention at ten times lifesize; and

- Figures 3 and 4 are a diagrammatic side and plan view of the ultrasonic welding apparatus of the invention.

[0051] In the figures, there is shown ultrasonic welding apparatus 100 for welding together at least two superposed
sheets 1 and 2 made of plastics material, e.g. polypropylene, travelling continuously along a determined path F.
[0052] The apparatus 100 comprises an anvil 102 and a sonotrode 101 which vibrates at high frequencies to emit
ultrasound waves.

[0053] The sonotrode 101 and the anvil 102 are placed facing each other so that their facing surfaces 101' and 102’
define a through gap 103 for two superposed sheets 1, 2 to be welded together, said through gap having an inlet section
104 and an outlet section 105.

[0054] In the example shown (see Figures 3 and 4), the sonotrode 101 and the anvil 102 extend in a generally
horizontal plane and the superposed sheets for welding together are intended to travel in a plane that is generally
vertical.

[0055] Naturally, it is possible in a variant (not shown) for the sonotrode and the anvil to be disposed vertically with
the superposed sheets to be welded together travelling in a horizontal plane.

[0056] The width of the inlet section 104 to the through gap 103 is slightly greater than the thickness of the superposed
sheets 1 and 2 to be welded together. In this case, the thickness of the superposed sheets to be welded together is
about 200 um, and the width of the inlet section 104 is equal to about 220 um. This enables the sheets to be welded
together to enter easily into the through gap provided between the sonotrode and the anvil of the ultrasonic welding
apparatus.

[0057] According to a particularly advantageous characteristic of the ultrasonic welding apparatus 100, the anvil 102
is fixed and the surface 101' of the sonotrode 101 facing the anvil 102 is generally plane, the facing surfaces 101" and
102’ of the sonotrode 101 and the anvil 102 converging towards each other so that the section of said through gap 103
decreases continuously from its inlet section 104 to its outlet section 105.

[0058] In the particular example described, the inlet section 104 of the through gap 103 is greater than the outlet
section 105 of said gap 103 by a factor of about 1.3.

[0059] Thus, the width of the outlet section 105 of said gap 103 is about 170 um, in this case. This width of 170 um
gives the line of welding made by the welding apparatus a thickness of about 135 um.

[0060] For superposed sheets 1 and 2 travelling at a determined speed, the length L of the through gap 103 defined
between the sonotrode 101 and the anvil 102 is determined as a function of the constant or variable determined speed
of travel of said sheets so that the time the vibrating sonotrode and the anvil 102 remain in contact with the sheets 1
and 2 is selected to obtain leakproof welding between the sheets over a determined width of welding.

[0061] Inthe example shown, the travel speed of said sheets is constant and about 62.5 meters per minute (m/min),
thereby giving the through gap a length of about 75 mm for a contact time of about 72 ms and a line of welding that is
about 1 mm wide.

[0062] As shown more particularly in Figure 3, the surface 102' of the anvil 102 facing the sonotrode 101 advanta-
geously has a point-shaped profile formed by two sloping flats 102a and 102b forming an obtuse angle between each
other. In this case, the angle formed between the sloping flats 102a and 102b is about 140 degrees.

[0063] In addition, each of the flats 102a and 102b of the anvil forms an angle o of about 20 degrees with the facing
surface of the sonotrode.

[0064] Thus, with such welding apparatus, a line of welding is formed in the two superposed sheets of plastics material
having a thickness of about 135 um and a width of about 1 millimeter.

[0065] According to other characteristics of the ultrasonic welding apparatus, as shown more particularly in Figures
3 and 4, the sonotrode 101 is mounted on a support 106 associated with an actuator 107 which acts on the sonotrode
101 so that it exerts a determined pressure on the sheets to be welded together, which pressure lies in the range
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0.2x10° Pa and 6x 105 Pa.

[0066] The sonotrode 101 vibrates at a frequency lying in the range 20 kHz to 40 kHz approximately and at an
amplitude lying in the range 10 um to 100 um, and preferably equal to about 70 um.

[0067] Adjustment screws 110 are provided for adjusting the position of the sonotrode relative to the anvil in the
horizontal plane. A comparator 113 is also provided which enables the gap between the anvil 102 and the sonotrode
101 to be adjusted.

[0068] In addition, the adjustment screws 105 enable the angle between the sonotrode 101 and the anvil 102 to be
adjusted.

[0069] This adjustment system makes it possible to adjust the relative positions of the sonotrode and the anvil as a
function of the thicknesses of the sheets to be welded together, i.e. it makes it possible to adjust the widths of the inlet
section and the outlet section of the through gap for said sheets.

[0070] Advantageously, the ultrasonic welding apparatus 100 can weld together superposed plastics material sheets
travelling at a speed lying in the range 50 m/min to 100 m/min and preferably in the range 60 m/min to 80 m/min.
[0071] In another aspect of the invention, the above-described ultrasonic welding apparatus is used in a method of
closing flexible packages by welding, specifically packages that are to be subjected to conservation treatment, in par-
ticular after they have been filled and closed, each package having two flanks joined together via their side edges,
each flank having an inside face and an outside face of plastics material and a central layer of light metal sandwiched
between the inside and outside faces.

[0072] Such flexible packages are advantageously sachets containing foodstuffs, in particular animal foods.
[0073] In the method of closure by welding, the packages travel along a bench, being placed vertically one after
another, which implies that the sonotrode and the anvil are in a horizontal position, as shown in Figures 3 and 4.
[0074] Using said welding apparatus 100, the inside faces of the flanks of each package are welded together by
ultrasound in the vicinity of the top edges of the flanks of the packages which are travelling at a determined speed
which may be constant or variable. The welding extends along a line covering at least the major portion of the width
of each package, and in particular along the entire width of each package.

[0075] The packages used in this case are such that the central layer of each of their flanks is made of aluminum,
the inside face of each of their flanks has a layer of polypropylene or a layer of polyamide and a layer of polypropylene,
and the outside face of each of their flanks comprises a layer of polyethylene terephthalate, optionally coated in an
additional layer of polyamide.

[0076] The outside layer is designed to serve as a medium for decoration.

[0077] The ultrasonic welding apparatus as described with reference to Figures 1 to 4 makes it possible to weld
together the inside faces of the flanks of each package through the outside face and the central layer.

[0078] Polypropylene has a melting temperature that is lower than the melting temperature of the layer of the outside
face, and under the action of oscillations from the sonotrode, particles constituting the inside layer are excited and melt.
[0079] As described above, the line of welding of each package has a thickness of about 135 um and a length of
about one millimeter.

[0080] Advantageously, thank to the oscillations of the sonotrode against the sheets to be welded together, it is also
possible, optionally, to remove particles of foodstuff that might remain at the location where the welding is to be per-
formed, thereby ensuring that said package is welded in a leakproof manner.

[0081] Such apparatuses also makes it possible to close each package travelling at high speed through the welding
station without spoiling the outside and central layers thereof.

[0082] According to an advantageous characteristic of the method of the invention, to accelerate the process of
welding together the flanks of each package, it is possible, prior to closing each package by ultrasonic welding, to heat
each flank of each package so as to soften the inside faces of the flanks of each package. This makes it possible to
obtain leakproof welding of the films with greater flexibility concerning the relative positions of the anvil and of the
sonotrode.

[0083] By way of example, the heating can be performed by conduction or by injecting steam.

[0084] Furthermore, itis possible to adjust the gap between the anvil and the sonotrode and also to adjust the pres-
sure exerted between the sonotrode and the anvil on the flanks of each package to be welded, such that while the line
of welding is being made in each package, a line of cut is being made simultaneously.

[0085] In the method described, it is also possible to envisage having two welding apparatuses as shown in Figures
1 to 4 placed on the travel path of the packages, at a determined distance apart and at different heights or at the same
height so as to form a single line of welding or two juxtaposed lines of welding between the flanks of each package
(one line of welding beneath the other).

[0086] Using the ultrasonic welding apparatus it is also possible, advantageously, to detect the quality of the welding
or the presence of undesirable particles in the welding zone of each package by detecting the power consumed by the
welding apparatus, with its power consumption being used as a detection signal.

[0087] Such a signal as picked up can be processed to identify and eject defective packages, i.e. packages which
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have been welded in non-leakproof manner.

[0088] Using the method, it is possible to close about 500 small bags per minute, which represents a considerable
saving in the cost of manufacturing such bags.

[0089] The method using the apparatus of the invention also makes it possible to ensure that the welding between
the flanks of bags that are in motion is leakproof. This is shown by Table 1 which gives the results of a biotest performed
on bags welded by the method of the invention using various embodiments of the apparatus of the invention.
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Table 1
Bag speed Length of Contact time Biotest
(m/min) welding gap between results,
A= lod in apparatus | sonotrode and | % bags proof
500 bags/min of the anvil of against
invention apparatus of bacteria
(mm) the invention
62.5 25 24 ms 73%
62.5 35 34 ms 92%
62.5 75 72 ms 100%

[0090] The present invention is not limited to the embodiments described and shown.

Claims

Ultrasonic welding apparatus (100) for welding together at least two superposed sheets (1, 2) made of plastics
material and travelling continuously along a determined path (F), the apparatus (100) being of the type comprising
a sonotrode (101) and a fixed anvil (102) disposed facing each other so that their facing surfaces (101", 102') define
a through gap (102) through which two superposed sheets (1, 2) to be welded together pass, the gap having an
inlet section (104) and an outlet section (103), the sonotrode (101) vibrating at high frequencies to emit ultrasound
waves, the apparatus being characterized in that said facing surfaces (101", 102') of the sonotrode (101) and of
the anvil (102) converge towards each other such that the section of said through gap (103) decreases continuously
between its inlet section (104) and its outlet section (105), the surface of the sonotrode (101) facing the anvil being
generally plane and the surface (102') of the anvil (102) facing the sonotrode (101), presenting a pointed profile
formed by two sloping flats (102a, 102b) that between them form an obtuse angle.

Welding apparatus according to claim 1, characterized in that the inlet section (104) of the through gap (103)
defined between the sonotrode (101) and the anvil (102) is greater than the outlet section (105) of said gap (103)
by a factor lying in the range 1.2 to 2, approximately.

Welding apparatus according to claim 1 or 2, characterized in that the height of the inlet section (104) of the
through gap (103) is slightly greater than the thickness of the superposed sheets (1, 2) to be welded together.

Welding apparatus according to any one of claims 1 to 3, characterized in that, for superposed sheets to be
welded together that are travelling at a determined speed, the through gap (103) defined between the sonotrode
(101) and the anvil (102) presents a length (L) that is determined as a function of said determined speed so that
the contact time of the vibrating sonotrode (101) and of the anvil (102) with said sheets (1, 2) is selected so as to
obtain leakproof welding together of the sheets over a given welding width.

Welding apparatus according to claim 4, characterized in that for a constant: speed of about 62.5 meters per
minute (m/min), the length of the through gap is equal to about 75 mm for a contact time of about 72 ms, and for
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a line of welding that is 1 mm wide.

Welding apparatus according to any preceding claim, characterized in that the sloping flats (102a, 102b) of the
surface of the pointed profile of the anvil (102) form an angle of about 140 degrees.

Welding apparatus according to claim 6, characterized in that each of the sloping flats (102a, 102b) of the anvil
(102) forms an angle o of about 20 degrees relative to the face of the sonotrode (101).

Welding apparatus according to any preceding claim, characterized in that an actuator (107) or a counterweight
is provided in association with the sonotrode (101) so that it exerts a determined pressure on the sheets (1,2) to
be welded together, which pressure lies in the range 0.2x10° Pa to 6x105 Pa.

Welding apparatus according to any receding claim, characterized in that the sonotrode (101) vibrates at a fre-
quency lying in the range about 20 kHz to 40 kHz and at an amplitude lying in the range 10 um to 100 um, and
preferably equal to about 70 pm.

Welding apparatus according to any preceding claim, characterized in that the travel speed of the sheets to be
welded together lies in the range 50 m/min to 150 m/min, and preferably in the range 60 m/min to 80 m/min.

A method of closing flexible packages by welding, specifically packages that are to be subjected to conservation
treatment, in particular after they have been filled and closed, each package having two flanks connected together
via their side edges, each flank having an inside face and an outside face of plastics material and a central layer
of light metal sandwiched between the inside and outside faces, the method being characterized in that a welding
apparatus according to any one of claims 1 to 10 is used to perform ultrasonic welding together of the inside faces
of the flanks of each package as it travels at a determined speed, the welding being along a line that extends at
least over the major portion of the width of each package.

A method according to claim 11, characterized in that a line of welding is made that extends over the entire width
of each package.

A method according to claim 11 or 12, characterized in that while said line of welding is being made in each
package, a line of cut is made simultaneously.

A method according to any one of claims 11 to 13, characterized in that prior to closing each package by ultrasonic
welding, said flanks of each package are heated so as to soften the inside faces of the flanks of each package.

A method according to any one of claims 11 to 14, characterized in that each of said travelling packages is welded
along a single line of welding or another line of welding situated beneath the first line of welding using another
welding apparatus according to any one of claims 1 to 10 placed downstream from the first welding apparatus, on
the travel path of said packages.

A method according to any one of claims 11 to 15, characterized in that the packages travel one after another
at a travel speed that is constant and lies in the range 20 m/min to 150 m/min, and preferably in the range 60 m/

min to 80 m/min.

A method according to any one of claims 11 to 16, characterized in that the central layer of each flank of each
package is made of aluminum.

A method according to any one of claims 11 to 17, characterized in that the inside face of each flank of each
package has a layer of polypropylene.

A method according to any one of claims 11 to 18, characterized in that the inside face of each flank of each
package has a layer of polyamide and a layer of polypropylene.

A method according to any one of claims 11 to 19, characterized in that the outside face of each flank of each
package comprises a layer of polyethylene terephthalate.

A method according to claim 20, characterized in that the outside face of each flank of each package comprises
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an additional layer of polyamide.

Patentanspriiche

1.

10.

UltraschalischweifRvorrichtung (100), um zumindest zwei Gbereinander angeordnete Bahnen (1, 2) miteinander zu
verschweilen, die aus Kunststoffmaterial bestehen und sich kontinuierlich entlang eines festgelegten Wegs (F)
bewegen, wobei die Vorrichtung (100) von der Bauart ist, die eine Sonotrode (101) und einen feststehenden Ambof}
(102) aufweist, die so angeordnet sind, dal} sie zueinander weisen, so daR ihre einander gegeniiberliegenden
Oberflachen (101", 102') einen durchgehenden Spalt (102) festlegen, durch den zwei miteinander zu verschwei-
Rende, Ubereinander angeordnete Bahnen (1, 2) hindurchgehen, wobei der Spalt einen EinlaBabschnitt (104) und
einen AuslaRabschnitt (105) aufweist wobei die Sonotrode (101) bei hohen Frequenzen schwingt, um Ultraschall-
wellen auszusenden, wobei die Vorrichtung dadurch gekennzeichnet ist, daB die einander gegentiberliegenden
Oberflachen (101", 102") der Sonotrode (101) und des Ambosses (102) in Richtung aufeinander konvergieren, so
daf} der Querschnitt des durchgehenden Spalts (103) kontinuierlich zwischen seinem EinlaRabschnitt (104) und
seinem Auslaf3abschnitt (105) abnimmt, wobei die Oberflache der Sonotrode (101), die dem AmboR gegeniiber-
liegt, im wesentlichen eben ist, und die Oberflache (102') des Ambosses (102), die der Sonotrode (101) gegen-
Uberliegt, ein spitz zulaufenden Profil aufweist, das durch zwei geneigte ebene Flachen (102a, 102b) gebildet ist
die zwischen sich einen stumpfen Winkel bilden.

Schweillvorrichtung nach Anspruch 1, dadurch gekennzeichnet, daR der EinlaBabschnitt (104) des durchgehen-
den Spalts (103), der zwischen der Sonotrode (101) und dem AmboR (102) festgelegt ist, um einen Faktor, der
etwa in dem Bereich von 1,2 bis 2 liegt, grof3er ist als der AuslaRabschnitt (105) des genannten Spalts (103).

Schweillvorrichtung nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB die Héhe des EinlaBabschnitts (104)
des durchgehenden Spalts (103) geringfiigig grofer ist als die Dicke der Gbereinander angeordneten Bahnen (1,
2), die miteinander zu verschweif3en sind.

Schweillvorrichtung nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, daB, um bereinander ange-
ordnete Bahnen, die miteinander zu verschweifen sind und die sich mit einer vorbestimmten Geschwindigkeit
bewegen, der durchgehende Spalt (103), der zwischen der Sonotrode (101) und dem Ambof} (102) festgelegt ist,
eine Lange (L) aufweist, die als eine Funktion der genannten vorbestimmten Geschwindigkeit festgelegtin, so daf3
die Kontaktzeit der schwingenden Sonotrode (101) und des Ambosses (102) mit den genannten Bahnen (1, 2) so
gewabhlt ist, dal eine lecksichere Verschweillung der Bégen miteinander Gber eine vorgegebene Schweilibreite
erzielt wird.

Schweillvorrichtung nach Anspruch 4, dadurch gekennzeichnet, daB fiir eine konstante Geschwindigkeit von
etwa 62,5 Meter pro Minute (m/min.) die Lange des durchgehenden Spalts etwa gleich 75 mm ist, fiir eine Kon-
taktzeit von etwa 72 ms, und fiir eine Schwei3naht, die 1 mm breit ist.

Schweillvorrichtung nach einem der vorangehenden Anspriiche, dadurch gekennzeichnet, daR die geneigten
ebenen Flachen (102a, 102b) der Oberflache des spitz zulaufenden Profils des Ambosses (102) einen Winkel von
etwa 140° bilden.

Schweilvorrichtung nach Anspruch 6, dadurch gekennzeichnet, daB jede der geneigten ebenen Flachen (102a,
102b) des Ambosses (102) einen Winkel oo von etwa 20° relativ zu der Flache der Sonotrode (101) bildet.

Schweillvorrichtung nach einem der vorangehenden Anspriiche, dadurch gekennzeichnet, daB ein Stellorgan
(107) oder ein Gegengewicht in Zuordnung zu der Sonotrode (101) vorgesehen ist, so da} diese einen vorbe-
stimmten Druck auf die Bahnen (1, 2) ausibt, die miteinander verschweif3t werden sollen, wobei dieser Druck in
dem Bereich von 0,2x10° Pa bis 6x105Pa liegt.

Schweillvorrichtung nach einem der vorangehenden Anspriiche, dadurch gekennzeichnet, daB die Sonotrode
(101) bei einer Frequenz schwingt, die in dem Bereich von etwa 20 kHz bis 40 kHz liegt, und bei einer Amplitude,
die in dem Bereich von 10 um bis 100 um liegt und vorzugsweise etwa gleich 70 um ist.

Schweilyvorrichtung nach einem der vorangehenden Anspriiche, dadurch gekennzeichnet, daR die Bewegungs-
geschwindigkeit der Bahnen, die miteinander zu verschweiften sind, in dem Bereich von 50 m/min. bis 150 m/min.
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liegt und vorzugsweise in dem Bereich von 60 m/min. bis 80 m/min. liegt.

Verfahren zum VerschlieRen von flexiblen Verpackungen durch Schweif3en, insbesondere von Verpackungen, die
einer Konservierungsbehandlung zu unterwerfen sind, insbesondere nachdem sie gefillt und geschlossen worden
sind, wobei jede Verpackung zwei Seitenteile aufweist, die an ihren Seitenkanten miteinander verbunden sind,
wobei jedes Seitenteil eine Innenseite und eine AuRenseite aus Kunststoffmaterial und eine zentrale Schicht aus
Leichtmetall aufweist, die sandwichartig zwischen der Innen- und der AuRenseite aufgenommen ist, wobei das
Verfahren dadurch gekennzeichnet ist, daB eine Schweildvorrichtung nach einem der Anspriiche 1 bis 10 ver-
wendet wird, um eine Ultraschallverschweiflung der Innenseiten der Seitenteile einer jeden Verpackung mitein-
ander auszufiihren, wahrend diese sich bei einer vorbestimmten Geschwindigkeit bewegt, wobei die Verschwei-
Rung entlang einer Linie erfolgt, die sich zumindest tUiber den gréReren Bereich der Breite einer jeden Verpackung
erstreckt.

Verfahren nach Anspruch 11, dadurch gekennzeichnet, daR eine Schweilnaht ausgefihrt wird, die sich Gber
die gesamte Breite einer jeden Verpackung erstreckt.

Verfahren nach Anspruch 11 oder 12, dadurch gekennzeichnet, daB, wahrend die genannte Schweillnaht in
jeder Verpackung ausgefuhrt wird, eine Schnittlinie gleichzeitig hergestellt wird.

Verfahren nach einem der Anspriche 12 bis 13, dadurch gekennzeichnet, daB vor dem VerschlieRen einer jeden
Verpackung durch die UltraschallverschweiRung die genannten Seitenteile einer jeden Verpackung erwarmt wer-
den, so daR die Innenseiten der Seitenteile einer jeden Verpackung erweicht werden.

Verfahren nach einem der Anspriiche 11 bis 14, dadurch gekennzeichnet, daB jede der sich bewegenden Ver-
packungen entlang einer ersten Schweil3naht oder entlang einer weiteren Schwei3naht verschweif3t wird, die sich
unterhalb der ersten SchweilRnaht befindet, unter Verwendung einer weiteren Schweil3vorrichtung nach einem der
Anspriiche 1 bis 10, die unterhalb oder stromab der ersten Schweil3vorrichtung angeordnet ist, auf dem Bewe-
gungsweg der genannten Verpackungen.

Verfahren nach einem der Anspriiche 11 bis 15, dadurch gekennzeichnet, daB die Verpackungen sich eine nach
der anderen bei einer Bewegungsgeschwindigkeit bewegen, die konstant ist und in dem Bereich von 20 m/min.
bis 150 m/min. liegt und vorzugsweise in dem Bereich von 60 m/min, bis 80 m/min. liegt.

Verfahren nach einem der Anspriche 11 bis 16, dadurch gekennzeichnet, daR die zentrale Schicht eines jeden
Seitenteils einer jeden Verpackung aus Aluminium besteht.

Verfahren nach einem der Anspriiche 11 bis 17, dadurch gekennzeichnet, daB die Innenflache eines jeden Sei-
tenteils einer jeden Verpackung eine Schicht aus Polypropylen aufweist.

Vorfahren nach einem der Anspriiche 11 bis 18, dadurch gekennzeichnet, daB die Innenseite eines jeden Sei-
tenteils einer jeden Verpackung eine Schicht aus Polyamid und eine Schicht aus Polypropylen aufweist.

Verfahren nach einem der Anspriiche 11 bis 19, dadurch gekennzeichnet, daR die AuRenseite eines jeden Sei-
tenteils einer jeden verpackung eine Schicht aus Polyethylen-Terephthalat aufweist.

Verfahren nach Anspruch 20, dadurch gekennzeichnet, daB die AuRenflache eines jeden Seitenteils einer jeden
Verpackung eine zuséatzliche Schicht aus Polyamid aufweist.

Revendications

Appareil de soudage par ultrasons (100) pour souder ensemble au moins deux feuilles superposées (1, 2) com-
posées d'un matériau plastique et se déplagant en continu le long d'une trajectoire déterminée (F), I'appareil (100)
étant du type comprenant une sonotrode (101) et une plaque-support fixe (102) disposées face a face l'une de
l'autre de sorte que leurs surfaces opposées (101', 102") définissent un jeu traversant (102) a travers lequel deux
feuilles superposées (1, 2) a souder ensemble passent, le jeu possédant une section d'entrée (104) et une section
de sortie (105), la sonotrode (101) vibrant a fréquences élevées pour émettre des ondes ultrasonores, |'appareil
étant caractérisé en ce que lesdites surfaces opposées (101", 102') de la sonotrode (101) et de la plaque-support
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(102) convergent I'une vers l'autre de sorte que la section dudit jeu traversant (103) diminue continuellement entre
sa section d'entrée (104) et sa section de sortie (105), la surface de la sonotrode (101) face a la plaque-support
étant généralement plane et la surface (102') de la plaque-support (102) face a la sonotrode (101) présentant un
profil pointu formé par deux plats en pente (102a, 102b) qui forment entre eux un angle obtus.

Appareil de soudage selon la revendication 1, caractérisé en ce que la section d'entrée (104) du jeu traversant
(103), défini entre la sonotrode (101) et la plaque-support (102), est supérieure a la section de sortie (105) dudit
jeu (103), selon un facteur se trouvant dans la plage de 1,2 a 2, environ.

Appareil de soudage selon la revendication 1 ou 2, caractérisé en ce que la hauteur de la section d'entrée (104)
du jeu traversant (103) est Iégérement supérieure a I'épaisseur des feuilles superposées (1, 2) a souder ensemble.

Appareil de soudage selon l'une quelconque des revendications 1 a 3, caractérisé en ce que, pour des feuilles
superposées a souder ensemble qui se déplacent a une vitesse déterminée, le jeu traversant (103), défini entre
la sonotrode (101) et la plaque-support (102), présente une longueur (L) qui est déterminée en tant que fonction
de ladite vitesse déterminée, de sorte que la durée de contact de la sonotrode vibrante (101) et de la plaque-
support (102) avec lesdites feuilles (1, 2) est sélectionnée afin d'obtenir un soudage sans fuites des feuilles sur
une largeur de soudage donnée.

Appareil de soudage selon la revendication 4, caractérisé en ce que pour une vitesse constante d'environ 62,5
métres par minute (m/min.), la longueur du jeu traversant est égale a environ 75 mm pour une durée de contact
d'environ 72 ms, et pour une ligne de soudage de 1 mm de largeur.

Appareil de soudage selon I'une quelconque des revendications précédentes, caractérisé en ce que les plats en
pente (102a, 102b) de la surface du profil pointu de la plaque-support (102) forment un angle d'environ 140 degrés.

Appareil de soudage selon la revendication 6, caractérisé en ce que chacun des plats en pente (102a, 102b) de
la plaque-support (102) forme un angle o d'environ 20 degrés par rapport a la face de la sonotrode (101).

Appareil de soudage selon I'une quelconque des revendications précédentes, caractérisé en ce qu'un actionneur
(107) ou un contrepoids est prévu en association avec la sonotrode (101) de sorte qu'il exerce une pression dé-
terminée sur les feuilles (1, 2) & souder ensemble, laquelle pression se trouve dans la plage de 0,2 x 105 Pa a 6
x 105 Pa.

Appareil de soudage selon I'une quelconque des revendications précédentes, caractérisé en ce que la sonotrode
(101) vibre a une fréquence se trouvant dans la plage d'environ 20 kHz a 40 kHz et a une amplitude se trouvant
dans la plage de 10 um a 100 um, et de préférence égale a environ 70 um.

Appareil de soudage selon I'une quelconque des revendications précédentes, caractérisé en ce que la vitesse
de parcours des feuilles a souder ensemble se trouve dans la plage de 50 m/min. a 150 m/min., et de préférence
dans la plage de 60 m/min. a 80 m/min.

Procédé de fermeture d'emballages flexibles par soudage, tout particulierement des emballages qui doivent étre
soumis a un traitement de conservation, en particulier aprés qu'ils ont été remplis et fermés, chaque emballage
comprenant deux flancs connectés ensemble via leurs bords latéraux, chaque flanc comprenant une face intérieure
et une face extérieure en matériau plastique et une couche centrale de métal Iéger intercalé entre les faces inté-
rieure et extérieure, le procédé étant caractérisé en ce qu'un appareil de soudage selon I'une quelconque des
revendications 1 a 10 est utilisé pour réaliser un soudage par ultrasons entre les faces intérieures des flancs de
chaque emballage a mesure qu'il se déplace a une vitesse déterminée, le soudage se faisant le long d'une ligne
qui s'étend au moins sur la majeure partie de la largeur de chaque emballage.

Procédé selon la revendication 11, caractérisé en ce qu'une ligne de soudage est réalisée, qui s'étend sur toute
la largeur de chaque emballage.

Procédé selon la revendication 11 ou 12, caractérisé en ce que, tandis que ladite ligne de soudage est réalisée
dans chaque emballage, une ligne de découpe est réalisée simultanément.

Procédé selon I'une quelconque des revendications 11 a 13, caractérisé en ce qu'avant la fermeture de chaque
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emballage par soudage par ultrasons, lesdits flancs de chaque emballage sont chauffés afin d'assouplir les faces
intérieures des flancs de chaque emballage.

Procédé selon I'une quelconque des revendications 11 a 14, caractérisé en ce que chacun desdits emballages
en déplacement est soudé le long d'une seule ligne de soudage ou d'une autre ligne de soudage située en dessous
de la premiére ligne de soudage a I'aide d'un autre appareil de soudage selon I'une quelconque des revendications
1 a 10, placé en aval du premier appareil de soudage, sur le chemin de parcours desdits emballages.

Procédé selon I'une quelconque des revendications 11 a 15, caractérisé en ce que les emballages se déplacent
I'un aprés l'autre a une vitesse de déplacement qui est constante et qui se trouve dans la plage de 20 m/min. a

150 m/min., et de préférence dans la plage de 60 m/min. a 80 m/min.

Procédé selon I'une quelconque des revendications 11 a 16, caractérisé en ce que la couche centrale de chaque
flanc de chaque emballage est faite d'aluminium.

Procédé selon I'une quelconque des revendications 11 a 17, caractérisé en ce que la face intérieure de chaque
flanc de chaque emballage posséde une couche de polypropyléne.

Procédé selon I'une quelconque des revendications 11 a 18, caractérisé en ce que la face intérieure de chaque
flanc de chaque emballage posséde une couche de polyamide et une couche de polypropyléne.

Procédé selon I'une quelconque des revendications 11 a 19, caractérisé en ce que la face extérieure de chaque
flanc de chaque emballage comprend une couche de polyéthyléne téréphtalate.

Procédé selon la revendication 20, caractérisé en ce que la face extérieure de chaque flanc de chaque emballage
comprend une couche supplémentaire de polyamide.
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